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PURPOSE: To produce the sputtering target made of a high melting point 
metal silicide having a high density and high quality by mixing a specific 
high melting point metal and high purity Si in a powder state at a specific 
ratio, packing the mixture into a mold for a hot press, degassing the 
mixture in a vacuum, then pressurizing and molding the mixture and 
sintering the molding at a high temperature 

CONSTITUTION: The fine powder of the high melting point metal M, such as W, 
Mo, Ti, Zr, Hf, Nb, or Ta, and the Si powder containing at least one kind 
of B, P, Sb and As and having 0.01 to 1. omega. cm electric resistivity are 
added and are mixed in a ball mill kept in a gaseous Ar atmosphere. This 
powder is. packed into the mold made of high purity graphite for the hot 
press and is subjected to the vacuum degassing; thereafter, the powder is 
heated at a high temperature under pressurization to synthesize MS i (sub 2); 
further, the temperature is raised and the powder is sintered. The granular 
MSi(sub 2) phase disperses in the Si matrix phase. The sputtering target 
made of the high melting point metal silicide of the high density and high 
quality having the composition expressed by MSiX (X: 2 to 4) , the boundary 
layer of 100 to 5000 angstroms thickness at the boundary of the Si matrix 
phase and the MSi(sub 2) phase and <=0.05.mu.m surface roughness is thus 
produced. 
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»«**3k;*:*< L T * SttlcJtoTaiBSn 

tt»o a/h«s>o««ic j: o Tjox*xa?T$^T 

*C/a'M 7 y 9 'X*«E>JDX*«a + 
5. 

tO. 0 5 u m JSlTlcag IT, 

a«»axirj:o*4-r4a'j^5-y^i*x»a 



CCTSffiffliRa (4»&«a*) its B*X 
HJBIte (Jimi lidittrtil Studirtf : J 1 S- 
B060 1) K is U T £ « £ n * J; ? IC , S <* £ 
«*&t04><&a®»|q|icft£g*iaaft*tt 

C<DttK9B5}0it>iba*XtA. 
<0#fi*Ytt<fc U fi$ E&tft* y » f (x) 

R a 3 -y- J J If (x) I d x 

?ittif*<*st * mijcua < ttz 

*ie*tf»K»©»*Klt^aiX»tt*/h* < t 

aa*</h* < tmi^fli^ttiflt' 4 t & 
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J: o TSttS *) CD fltt*/h$ < tffc 
tcBflS* n*£?jjd<« aJC^ttPi Tic fx * J: 5 (c 

Ccd*Vx, SMjA£B-;"J *<< K©J:SttB 

Cliv *»*<Btt»»B»<D***U 

'h* >X*KBfctt±i/* C £;6<T* * 0 CCDAfc 

ytr>*\ # y *> > / $ b ic u a n s tt ± (/ cd § 

WTffll,»bn4> J >r X ii A, # >J •> > y tt £ 

C C T±K> J y I fi A,tf >J •> > / li* 
©B5c -fc*a«ttet*S;£, fb¥B,Sj&<tttf» 

mmt*&% Lfcfcwsco * 0 

l*L'x*<* % XHic5/y*-f KMtt**Bft 

*4c *©yt*, tmmaixtt^ik^nttSB 

»ITlniL/:ili;, a£L*flDXKPfiB*&*£ 
T. Ccd8j&*£, BBJB^I* 5 kg/dJSlT-C* 

o*'* **»tijas#?& otitic j: & Bnt&ao 

(M) t»X& % *>'i3> (S i) 

>'J*>f K«KI6, ttfcfc.tC/ffiffi<b*f§li!*lc 
Jftt-9T**0*BB1-«»»KJSHT^ *-y 

aaaoa-f* c ± k * kw^&bcd 5; ■> »j * 

* KB (MS i 2 ) *«ttt*K!6*«iac»)^ B 
32B** S i ^COitJftfflHfiDSicajicaijttJH 
*5m*JlC*-y* h * * SS i< S i <j,ft* 

hit % B 52 S5 S i vf"P*-9T**6Bj6<B» 
A & B 'J 7*"C**ftfccD*-y 7 h £ li £ CD *§ 



tfism-iaoaGoO) 

o -fc ^ tcJDXB*BBAAB-> K<D* - y 

MMff^^U B«EB©:fAtt*ico/Xtf £*i 
li* fclXffiOSffifi* R 8 ( + &BS3) 4< 0 . 

OTIi, -r*>oBBAl*B^«^B4fxi, % L 
*fe»BKB*nri»*. tfci<,t, *-y* 
^sB«ica»«^i<^^_^, cH-s i% z*<y 

9 >i >/*Kir«Blc* 9 L B 

* * floats k $s\f zmm&&t:&<t $ * 

E) *iai;«8t4:id<t* 
+ 'Xfc5±K«»firtK*« Lfc»*B**i:: 

a^'xE^*flo*T**ffi*:&afc*-*- -5 1 s i 

K (MS i ? ) ^J^fi£f 5 0 MSi 2 

7 h«S(*04iAB^^B9rni:«BLT-BI9c 
{tLx «»LS< ^X-5 t t (>ic, aaffio S i 
^*<«5*ifflcDSiCf(i«ictttt»ftt 

ms i { fbLooasisattToxffifcjitfBia 

i:ftO««tt?i<MLT, MS i ? (fc*< J: 0 ifi 
at** 

*iS i MS i j ftLooftittfoBHici 
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£©H*AfcS^TIi, MSI, fc£>J3ffii;:S£ 
t4S i , K£H7AIC*J->TS I *§<D 

'itt*4tt*-* % B2BSC*i'7liffaA*B 

^i(*T*U^ * -y 7 hoasa*** A8 
fcl»l-»TS idffBd<aancit2)D'f£&ii*B 
i**J£*lf* « * -y * h^Hih*. 

Y? Hi, HfiSstMS I x <(Il, MliW, Mo.. 
Ti, Z r . Hf. NbfcJ;C/Ta*$>fiS*»U 

t* © * - y ? h?*o, * - y ? h a a a * * $ 
A ffi i c IS) , r ± ie x a a < if * * 4 t§ a » * * w f 

ifcfflfiSitMS i j OXffl*, 2. 0PJ±4. 



o a aH<o^-y y h /radii, 
«5*<'>tt<, U. Thtt^OttWtt5c*H Na. 
KK foil 'J & 8 £ «t Cf F e, N i . Crtt 

Sin*, 

0-4. Oi:E^L % # - >fc $ A- * tMi V ffH 

* -y * h ©i§*£*gtfa<;f 9 

* S iE£«<hlTli, aSAD* L S 
i#*Xffi*£<DS i J; 1/ 8 ft » 8 S i 0 2 <0 

»ftii*»*ai&A,r§att«*D «>s?aai;: 

E^tiOi<a^T*4o *<oa*jl(i 5 *>55<t 



?JfSI¥3-1303G0 (10) 

•>HO>^!),iEX1^2. 0PJ±4. 
0 JslToBBfcA $ , x /< * y* 'J > / 1: j; o x o 
-5>»>*n*ffl««!>**B***8afciai->T 

±EX8*aMncB'>*6aa#«*8s lt 

-y » h ©^Affiatcfcit * S l<o^/< 7 ^H 

Kfc*ft9!OBa;>5r&*A**cBB*«. 

*-f. 8E8a#&4> (1) tDXSti, Mtt* 
t S i *8fiSa< S 1 /MR^ifC 2 . 0- 

4. 0 Ktt * J: o lcE£, 8#t*xa-c'**. 



(2) OXSti, ( 1 ) <0X8TS£ L 

»**aa©a as*, isjy uxE^Ticr, a 

8 1= J)Q 8 L T i> *> »J * -f K « (MS i 2 19 ) £ £ 

Kft«li882*TfT'ibn. 
*<0*2«liR8 ^X<0&tii*(Eia-r 5 fc* % 5 
x 1 0 H Tor rPiTT* * Z t A<ff * tzti 

*bk** hruxaart*8a3i*t*i, a 

aa*ttt*o-c, * ? ^uxsarti<i oo 

TonElTK'i * i T(i, » * IS X 2« * T (/ -5 C 

i/:>!)i:^8T*0, 5 0 - 5 0 0 kg/o?T* * 
-i^ffH^o ^UXE^A<5 0kg/caf*«T 

^UXE^A< 5 0 0 kg/arf*aA4i, 
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6 0 o 8 0 0 roafltBa8A<ff i L 

MS i , ft*a*'X;*:*$lc 10 

»flt*<l 0 1C/» MS I , ft|*#* 

50t/^^fl^4i N >X if to 

KJ:-»T* Kfc J: L»< 'X 

(113 5 OTCIslT, ff * L < It 1 3 0 OlCPiTT 
**L. fflftA&ft (M) Htf^v 

(Ti) *ttffit«4l&0flaiil25OrJElT 
T* * 0 

(3) Olili, 



MS i 2 mtS ift£0#ffiai«*±l/*/:»!>cD. 

*tticft>»ra*»-r T*<Tsa±K<c 

* 4. S i «A<fg»L* 7b*E*a<**^»^ 
«»S i *<*-;u KfrfcfcHi L % tt«A<Xl/fiD* 

* fctt»*off»*H« % o. 5 - 8 B*fijja<a 

ttT**« 0. 5 I»IMEITT* -5 4, *7j6<£< 

j: o fflffi{t*ea* mm (3) on 

CCDttftJXgli. S i ®ifft*S*it** 

* ? h :/ L/*(*?£ 1 0 * 3 Tor fJsi±OfiJl2flt^ i 

iSSKtti M S i 2 m^is* 
(fc***xsr£* 0 

COttflDIBKfc it *7i/*EflU 20-50 
kg/af<0*aBIIc8ft1-* c i L < * 2 0 kg 



HIS¥3-1303G0(11) 
KicJdUL* MS I j fflis iffiO^EOCtft 

ttttt* i 3 o orPi±<oa*Tff'xbni tea, 

*fc*fta<**0T, S I <D an *< 

ttt^ 1 O^TifrJHiKf «C t*«IFt L< , * 

*(i»*&«<&A r xz&puzmAt z 

:ii< ffH^. >X (N j ) fcffiffl* 

* * S Ij N 4 *JB*t*0TIFtL<'XW. 

^uxe*«s;-> »; ^ -r Kftatfffx -5 (2) 

</* Mlt^lC ? 5 y *<DT, > 'J 

L^ 8 

K% t^b^T$-50iT<TsOiffli;ttg 
t*;i*<BH^ CdTfl!ttjAAWM<h LT 
W. Mo. Ti. T a tfflffi* iii^O^aaflC 
T s I4*n*n 1400. 1410. 1330. 
1 3 8 5 tT*i 0 Ti<T$-50 fitTT** £ , 

Jftt§{**eDfc»s icortEtc 
i->T7^l/i^4L, 5 0kg/arf*a*.* £ x 
/CM S iO*Sli;J:»), 'X 
4 'X 5 0 

ifc^jDxsicij^iyuAafleTdftaaa: 

* *J K tt T5<TSTs+50<Ol5lT*5o T 
<T$T*4i, Si Iti^ov, #7 

+ 50r*4i, MS i 2 ft*<M*MLT«Jtta 
L < ttn. 

0#aAK*>i*$tltttiT i t S i (hOlfiM;$ 
*« 7 8 : 224 'XD* ««S il^iOW, Mo. 
TalClt^*< % y 1/ AEflOttSIK «fc 0 > S i 

*fctt0ff«tt«i»;Sfci lt, (2) <0XS 
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4 K IB (MS 1 ^ ) *»***He#IB;: 5, > 

$ &icft0fffl'xHa#j!fc£ it (2) oia 

ICfc^T, ffHAiM (M) S i 

a & i r a t<n ti $ a » aao » * & 

L> fiS^ffiOEfc&fflKS 
t&*a£&*****-;tf s n/58BlcS 

y * K**ffia<S i 'J**T*»K ^o^IS^ 

ffilft£&JI 'J 1 ft*X'< y ? *) -fy h 

ttz&J&m (*-AK) rticft^ih* (S i/ 

m) t><xt: z&*m&**x%B t m + 

S«f*ilcSALx 5 x 1 0 " 5 TorrCD*$*IC 
T 6 0 0t©sa:T2RfMK?yxL/: o 

2 5 Okg/erf07L/XE»*J)O;U 30 
r/»©»aaflET 1 2 5 Or.*TlID/ftLTy •> 
■i * -< K (MS i 2 ) fFrtJ«2flE* 2 

x 1 0 " J Tirr i 1 3 2 0 - 1 3 8 0 tT 

2S*rafc8l*o 

i#*n*fcfc#*eFlt13F* N ft«fl0lLT*26 
0x6 tnO^-y-jf Kctt±i/fc. 
lt«W 1-14 

lk«W 1 - 1 4 i LT?^ttS5 u mVs K 

tfm©ffi>fi«S i ^««)cd<$i/MISTifc = 

2. 5-2. 6 i f i' i j; 7 ic a o L /r & > ft i: 

* v k y.u *aar : i 3 8 o r 

* 7 h ^UXE)3 : 2 5 Okg/arf 

*»■»« : 2 «m 

T^^^U ^ 2 6 0 x 6 tBOSjftda 



i!BJ!¥3-l303G0(12) 

»(SI/M)*2. 5-4. OSflClcftSti 

(s i /m) ti, 2. 0-3. saatcRsu, 

* »icff#eJt*fif* 1 . 0 PiTT* $ c ±#2 
(Xitfl) 

XHW 1-14 

¥$tt&5 ji mOfcttfltMtt** B. P. St. 
As*<neL*¥3ttS15tf mcofcttflr s i » 
**S I /M**Jt-2. 6-2. 8TE^U 
SNK A r#XTH»Lfc:K-;t*j|,?72ijfiB 

ic £ s ? - y ? h * » * 0 
*X»W l - l 4 £ifc«W l - l 4 o * -y ? 

few*** j: i tc, *xikn l-Ho^-y, 

hits »S«T^-JfifiJ*t U fO'<77H 
Wl-14<D*-y* h<D0r9aa*ft$nfttt 

KAonatfc. *©aa, * -r * 
ws i 2 tt^coisiofcs i**«aa*J5— aaa 

1 - 1 4iSJ:c;ttttWl-l 4-CS 
Sllfc&^-y? h * t y * ho> . x 
>/Sa^»c-feyhL^a. 7;^>E2. 3 * 
1 0 " 3 Torr4>&f$T-CX/* 7 * 'J > /tfftt 
*'T-f7M±i;;>/xf >->'y KB* 
W 3 0 0 0 Ai«llfc o fsl-tift* 1 Olslfrttl^ 
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nmm 1 s 

(* > S'X* > ■> 'J K) *7 4 +MIIIIK 

* *H&MM*JBH* 1ESD 2 7 0 J55B 
W 6, B5«il 2 0 0 o/ml n, f-^A, 
lsIG»l 2 r pm, &J&*iIfltlOKm/min 
<D*ftT»*6«*T«MJfiILfc. 

fcic, miMic* * * > u- h tux,* 

t*>Kittl5^BT60hr, vmV 
1 Oh r**tf>/JolU atfcfcfrBT?* 

t*>/ffiictt*L*toia*ft*£LT**7*h 



3 m y 7 Afita^ 7 ? y ;Htf!8* y > 

t^rfflv^ # y *> + EE 2j i kg / of n #y->*aae 

1 On/mi n 0&#T 1 Oh r # y ■> > rflDl 
if fc. 

IK J: -»T4i:fcBfB«««*R»?l6 J:tf»/|N^ 

i 5 i l r« u yt BfBtiKit^r Sffiooaaiift 

* 'J > / 4- ff a ^ x P o I y • S i ± \zi/ y * 4 

A*0MStt***2 BicflfKlfc. ;<D|»I^ 
b tfl^'i J: 5 ic, «»tt±i/<t LT*')->> 



TIB ¥3-130360(14) 

Sil&dlSa (Tilrurf) TflOlffitO 
fi**£i XHCftllSKBtJIIitTttMttic J: 
0H«J57J**SL/:. *<08**W2Xic*to 

Z<0 9 - Y y h * -7 7 * h a > • X '< ? 9 i) :/ 
* /< y 9 >J > / * rf >X ^ . P o I y • S tllO 

•;t-r Ki*30ooA*«ifc. co«4Kca 

A L 8t S 0 . 5amPJ±©/<-fM?n<B*aH 
SU *ott*t»2Si:/TL/:o 'x is ^ W 81 E 
OX/<7^'J>^tt*feiteflf!l 5 <h IT*2X 
icffELfc. * 2 X** J: 9 ic, Xft 

fll 1 5ic#**-Y7 Hc«fc->TJtJfiSl/:J»4j0D 

x*< y 9 y > ?<po'<-t < 9 ;u % £ * * 

£»H 1 6 

0 2 5 8 «<D > y if -f Kftlfttt«Xftn 1 5 
iHattarfcrBIM* 5 ^ f > /Jdi L 0. 



1 7 

^2 5 8«0>'Jif>r Kftf$<**Xffini5 
4B«'i»at8H!l, 7 * tf > /flOI t fc*. 0. 
02moOS 1 Oj O/^^, * o x # y •> * * 
fflo* * y •> ♦ Efl 1 kg/cW. #'J->ti||iO 
m/ml n<Ofcf*-C20h r>^M;^lf'J 
*>>rttIIL, fitfcfcfrSklCT* h J: 

a^nfcjniBB* s e mis* l fcjsa', mnt\z 

i^ttJlEofiffiffl$iHa«^icit^Tffi*!)T 
¥fttta<K<. JflIS(iftSSS&K*'.£iiftS 

Z<D 9 -Y y KfflOT?/* ho> • X /« v 
* y > / £ fr P o I y • S i ± IC ■> 'J If -f 

K«*Btt*^ B*KiaALfciaiIO. SumKi 
±£0^"--r-f ;;t,S^HSLf^li, ^ 2 ic Of 
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iilMi 

(ll) 


Elites 

ftr/i 


(i) 


xiius 


C. 012 


2. 7 , 


:s 


unit 


0. 931 


I. 6 


17 


m\i 


0. 002 


0. I 


10 


ftfiftlS 


i. n 


13. 1 


210 



1 8 



tt*i¥i$fcai 5 * m<DftttfltS i 

t fea^it* cs i/w) 2. 8r 

SALs 5xio" 5 TorfCOH2*fc^T6 0 0 , C 



«RI ¥3-1303G0 (15) 
2 5 0 kg/of®:/ L/*E#*io*, ^ 

or * Tamer* >rxx> . y *> a ^ w k 

T"i*TT«/, 1 3 8 0 rT2^H»i»Lfc. 

KKB*nfctttt**ff«BB, tanrnxix 

* 2 6 0 x 6 t «<D*-y 7 Hc{t±i//: 0 
ttttW 1 6 

£RW16*Lr¥$tta30nmOD 
WS1 ! »*'4**!ia3 Oam OS i 
BtfitB (S I /W) *<8?itT2. 8£* 

* y b 7 UXflflt : 1 3 8 0 t 
**h:Tl/XE?7:250 kj/crf 
: 2*ffl 

T**h:/l/xU * 2 6 0 x 6 t ■CDfcfcgfc 



1 0 ' 3 Tm r©BE»f*T X'* * * <^ 

'-"J*-f K9B*tt3 o o o A «t* i* 0 ur 

*«**ii:bfc-.T«ir-3e«rctt9, ana* 

i 9 

Sfcfl 1 9 i LT^^ttH 3 a mOStttaM 

«TitTSbL/:ig^M:* (S i /Mo) 2. 8 
TE* L *»Wl84l3|Hllc.1{->u5^-e72 



• H«*B* LT 3- *h 

* ? ^l/7«0|2§!d{5x l 0 " 5 T o r r (r 5»J 
600TCT2l»Mtt#XU*lc 250lcg 

8*2 0 1C/»<DamafltT 1 3 0 0 rtT|»» 

L r x t'j7f>-;->ijifo* ( m o s i 2 ) 

*StfL*f*, B2att2x|0* , Ttnt?Tif, 
1 3 9 0 rT2«BBBtt Lfc. 

%Kff*ftfcft&**ffii!ieFft. a^jDiu 

* 2 6 0 x 6 ta(0^-y 7 Hctt±lf fc. 

ttttW 1 7 

Bftlt* (S i /Mo) A<H*lfc2. 8i';5 
i^Kfiftlfcil, 2 5 0 kg/caf(0 7 U xE^JT 
T 1 3 9 0 tx2i»B*7hr^U ^260 

bbwi 9 *> i 7T#*. *n-?n 
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5^>^inM ±(CJ»$«3000 

1 8 1 6 ifaJHhc, q« 

?*T«SL* * 2 BK^t 

u**r Kaaef-hSKaii* itttni 7 k* 
*t**w<oiia£a>x >k s«£*Kbfc.,Tfi 

£»W2 0 

**W2 0 t LT ¥9 tiff 5 xi o^ffttSW 
R*itT$fc Lfcfi£Jt* (S i /M) 2. 6fc 

fi£it**<ji>x* 2 a»<oi&*fi£***HL*: 0 



MBIT- 3-130360 (16) 
±K**«©*«*IC, «£Jt*2. 60»*fi 

5 x 1 0" S Tirf<&H2c$U5^T6 0 OtOfljT 
2 Ifz. 

2 5 0 kj/erfO 7 1/ XEfl 30 
t/»0*a«Tl 3 0 0 lCtTflDiU^> 
/ X r > . i> > ij K (WS ! : ) 

^rt*2flt*2xl0' l T»r»iTTi/, 1380 

* 2 6 0 x 6 t«<0^-y7 Hctt±tf fc. 

it KM 1 8 i Lt?^«4fl[3 0mO 
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